(1) by using a 4 × 4 matrix spectral problem with three potentials 
With the aid of a gauge transformationΦ
where
between the corresponding 4 × 4 matrix spectral problems with three potentials, we construct a Darboux
for the generalized Hirota-Satsuma coupled KdV equation (1).
By DT (4) some new explicit solutions of equation (1) 
II. Some new integrable nonlinear evolution equations and Darboux transformation
During this part, two classes of new nonlinear evolution equations are derived also with the aid of the 4 × 4 matrix spectral problem with three potentials (2), in which two interesting equations are as follows u t = 2(v xx w − vw xx ),
and a new fifth-order coupled KdV equation
Then using the trace identity, we show that these nonlinear evolution equations possess the generalized Hamiltonian forms.
Next, a Miura transformation is found associated with the nonlinear evolution equations (6). Under the Miura transformation
equation (6) is transformed into another nonlinear evolution equation
− 2r(qr) xx − 8r 2 qp x + 6rq x r x + 8p 2 r 2 q.
We also proved that the DT (4) is suited to the new equation (6), too. By an application of the DT (4), we show some explicit solutions of (6).
